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Vehicle Inventory and Use Survey

The Vehicle Inventory and Use Survey (VIUS) provides data on the physical and operational charac-
teristics of the nation’s truck population. This survey is conducted every 5 years as part of the
economic census. Its primary goal is to produce national and state-level estimates of the total
number of trucks.

The 2002 VIUS is a probability sample of private and commercial trucks registered (or licensed) in
the United States as of July 1, 2002." A sample of about 136,000 trucks was surveyed to measure
the characteristics of nearly 89 million trucks registered in the United States. The VIUS excludes
vehicles owned by federal, state, and local governments; ambulances; buses; motor homes; farm
tractors; unpowered trailer units; and trucks reported to have been disposed of prior to January 1,
2002.

Registration practices for commercial vehicles differ greatly among the states. Some states regis-
ter a truck-tractor semitrailer combination as a single unit; others register the tractor and the
semitrailer separately. For either method of registration, only truck-tractors are included in the
registered truck counts. In addition, some states allow pickups, small vans, and sport utility
vehicles to be registered as either cars or trucks. Therefore, passenger car files were searched and
any such vehicles were included in the sampling frame. Some vehicles, such as “off-highway”
trucks used exclusively on private property, are not required to be registered. These vehicles were
not included in the sampling frame and had no chance of being selected for the survey.

PURPOSE AND USE OF DATA

The economic census is the major source of facts about the structure and functioning of the
nation’s economy. It provides the framework for such composite measures as the gross domestic
product, input/output measures, production and price indexes, and other statistical series that
measure short-term changes in economic conditions.

VIUS data are of considerable value to government, business, academia, and the general public.
Data on the number and types of vehicles and how they are used are important in studying the
future growth of transportation and are needed in calculating fees and cost allocations among
highway users. The data also are important in evaluating safety risks to highway travelers and in
assessing the energy efficiency and environmental impact of the nation’s truck fleet. Businesses
and others make use of these data in conducting market studies and evaluating market strategies;
assessing the utility and cost of certain types of equipment; calculating the longevity of products;
determining fuel demands; and linking to, and better utilizing, other data sets representing lim-
ited segments of the truck population.

COMPARABILITY WITH PREVIOUS SURVEYS

The results of the 2002 VIUS are comparable, in most instances, to the results of the 1997 VIUS
and prior Truck Inventory and Use Surveys (TIUS). Specific changes are as follows:

'Due to difficulty in obtaining up-to-date vehicle registration records for New Hampshire, the sample was
drawn as of September 1, 2001, for this state.
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1. Business (formerly Major Use).
Changed—

= The kind of business was converted from a Standard Industrial Classification (SIC) basis to
a North American Industry Classification System (NAICS) basis. Even though category head-
ings may appear similar, differences in the classification systems should be taken into
account for comparability purposes.

2. Body Type.
New—

= Categories that were added are: armored; concrete pumper; curtainside; mobile home
toter; street sweeper; vacuum; and van, other.

Changed—
= The station wagon category was collapsed into the sport utility category.
= The grain body category was collapsed into the open top van category.

= The platform with added devices category was collapsed into the flatbed, stake, or plat-
form category.

= The category “Winch or crane” was changed to “Crane” (winch was added as a category to
the equipment type section).

Deleted—

= The oilfield truck and yard tractor categories were dropped.
3. Primary Jurisdiction (formerly Base of Operation).

Changed—

= Estimates were previously calculated for the percentage of miles traveled outside the base-
of-operation state. For 2002 estimates are calculated based on jurisdictions in which the
vehicle traveled. Estimates of miles traveled in Canada, Mexico, and states other than the
home base state are also provided.

4. Months Operated (formerly Weeks Operated).

New—

= The “Vehicle not used” category was added.

Changed—

= Categories for time operated were changed from weekly intervals to monthly intervals.
5. Average Weight (Pounds).

Changed—

= The category “6,001 to 10,000” was split into “6,001 to 8,500” and “8,501 to 10,000.”
6. Total Length (Feet).

New—

= Categories representing lengths of 45 feet up to 80 feet or more were added.
7. Vehicle Acquisition.

Deleted—

= The categories “Leased from someone else” and “Other” were dropped.
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8. Lease Characteristics.
New—
= Categories for the length of the leasing agreement were added.
= The category “Fuel contract” was added to the provisions of lease section.
Changed—
= The leased section includes a breakout between lessee and lessor.

= The categories “Leased with driver other than owner-operator” and “Leased with owner-
operator” were collapsed into the category “Vehicle with driver.”

Deleted—

= The categories “Maintenance on specific parts” and “Other” were dropped from the provi-
sions of lease section.

9. Primary Operator Classification.
New—
= A section for source of hauls was added.
Changed—

= There is limited comparability for this section due to significant changes in the categories
and definitions.

Deleted—

= The section “For-hire jurisdiction” was dropped.

= The category “Exempt” was dropped from the type of carrier section.
10. Hazardous Materials Carried.

Deleted—

= All detailed hazardous material data lines were dropped except in Table 8 where distrib-
uted mileage appears.

11. Equipment Type.
New—

= Categories added to the equipment type section are: aerial work platform/bucket, air com-
pressor, air springs, collision warning system, computerized drive train control unit, crane,
hoist, idle-reducing technology, internet access, lift gate, mounting bar for snowplow,
power take-off, toolbox, and winch.

= A section for transmission type was added.
Changed—

= The trip recorder or on-board computer category was broken out into categories distin-
guishing with or without communication capabilities.

= Categories for radial tires and road speed governor were moved from the fuel conservation
equipment section to the equipment type section.

= The front-wheel drive category was moved from the driving wheels section to the equip-
ment type section.

Deleted—

= Categories for power steering and electronic vehicle management system were dropped.
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12. Fuel Type and Engine Size (formerly Engine Type and Size).
New—

= Respondents were permitted to report fuel combinations if used most often during the
year.

Changed—

= The “Liquefied gas or other” category has been broken out into categories for natural gas,
propane, alcohol fuels, electricity, and combination.

13. Refueling Location.
Changed—

= Response categories were changed significantly. No comparable 1997 data are available for
this section.

14. Maintenance.
Deleted—

= The category for component distributorship was dropped from the general maintenance
section.

15. Truck Type and Axle Arrangement.
New—

= The category “4 axles or more” for single-unit trucks and truck tractors without trailer was
broken out into “4 axles” and “5 axles or more.”

= Sections for total liftable axles and locations and total liftable axles and number of braking
axles were added.

Changed—
= A truck-tractor, if not in operation, was grouped with the single-unit trucks.

= The subgroupings for single-unit truck with trailer and single-unit truck with utility trailer
were combined.

= The category “7 axles or more” for truck-tractors with double trailers was broken out into
“7 axles” and “8 axles or more.”

= The category “8 axles or more” for truck-tractors with triple trailers was broken out into “8
axles,” “9 axles,” and “10 axles or more.”

Deleted—
= The category for trailer not specified was dropped.
16. Cab Type.
New—
= Categories for conventional cab or cab over engine with or without a sleeper were added.
Deleted—
= The category “Other” was dropped.
17. Additional Changes.

Not applicable. This category was added to some sections to make the detail lines add to
total.
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Primary products carried. Truck count detail lines for products carried were dropped from
all tables. Distributed mileage for products carried appears in Table 8. Product mileage does
not sum to 100 percent because multiple products may be carried at the same time. Products
carried, which somewhat followed the SIC system, are now based on the Standard Classifica-
tion of Transported Goods (SCTG).

Truck fleet size. This section was dropped from all tables.
Fuel conservation equipment. This section was dropped from all tables.

The driving wheels section for pickups, panels, vans, sport utilities and station wagons
(4-wheel drive and 2-wheel drive) was dropped.

Table layout. The table layout for the 2002 state publication has changed significantly from
the table layout used for the 1997 state publication. Some of the changes include:

1. Table 2 is broken out into Tables 2a (trucks, truck miles, and average annual miles for all
trucks), 3a (trucks, truck miles, and average annual miles for trucks, excluding pickups,
minivans, other light vans, and sport utilities), 2b (measures of sampling variability for
Table 2a), and 3b (measures of sampling variability for Table 3a).

2. Tables 4, 5, 6, 7, and 8 are new:
a. Table 4 contains estimates of the number of trucks by vehicle size.
b. Table 5 contains estimates of the number of trucks by truck type.
c. Table 6 contains estimates of the number of miles traveled by vehicle size.
d. Table 7 provides estimates of the number of miles traveled by truck type.

e. Table 8 shows estimates of the number of truck miles distribution by operational char-
acteristics.

EXPLANATION OF TERMS

Business. This item is based on the business or the part of the business in which the vehicle
was used. The 15 specific business use categories are self-explanatory and are roughly based on
NAICS sectors. Responses in the “Other” category were recoded, if possible, to one of the 15 spe-
cific business categories.

Body type. This item describes the type of body that is permanently attached to the power unit
(i.e., straight or single-unit truck). For truck-tractors, the body type is defined as the type of trailer
most often pulled.

Minivans. This body type category includes minivans that are manufactured on either a truck or
passenger car chassis.

Annual miles. This item represents the annual miles traveled. When a respondent had partial-
year ownership of the vehicle, annual miles were adjusted to reflect miles traveled when not
owned by the respondent.

Vehicle size. This item is determined by the average vehicle weight (empty vehicle weight plus
cargo weight) during 2002. The four size classes are:

1.

Light. The average vehicle weight is 10,000 pounds or less.

2. Medium. The average vehicle weight is 10,001 to 19,500 pounds.
3.
4

Light-heavy. The average vehicle weight is 19,501 to 26,000 pounds.

. Heavy-heavy. The average vehicle weight is 26,001 pounds or more.

Vehicle Inventory and Use Survey Introduction 5
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Primary operator classification. This item is defined as follows:

1. Personal transportation. This is a vehicle operated for personal use, such as travel to
work, carpooling, pleasure driving, etc.

2. Rental. This is a vehicle operated for daily or short-term rental.

3. Private. This is a vehicle operated to carry goods owned by the respondent, or for internal
company business.

4. Motor carrier. This is a vehicle operated by a company and hired to carry other people’s
goods.

5. Owner operator. This is a vehicle operated by an independent trucker hired to carry other
people’s goods.

Hazardous materials. This item identifies those trucks that transport hazardous materials in
quantities large enough to have a placard on the vehicle required by 49 CFR Part 172 Subpart F.

Truck miles distribution. Table 8 shows the distribution of annual miles by the actual percent-
age of use for selected activities of each truck. Mileage estimates presented in all other tables of
this report represent 100 percent of the individual truck’s mileage based on primary activity,
regardless of any secondary operational activities.

SAMPLE DESIGN

The sampling frame was constructed from files of truck registrations identified as being active as
of July 1, 2002.2 The frame was stratified by geography and truck characteristics. The 50 states
and the District of Columbia made up the 51 geographic strata. Body type and gross vehicle
weight (GVW) determined the following five truck strata: 1) pickups; 2) minivans, other light vans,
and sport utilities; 3) light single-unit trucks (GVW < 26,000 Ib); 4) heavy single-unit trucks

(GVW > 26,000 Ib; and 5) truck-tractors. Therefore, the sampling frame was partitioned into 255
geographic-by-truck strata. Within each stratum, a simple random sample of truck registrations
was selected without replacement. This produced a total sample of approximately 136,000 truck
registrations.

The sample size for Alaska is 2,451 truck registrations.

Estimation

An estimate of the number of trucks for a particular state and truck characteristic was computed
in the following manner. Weighted estimates of the number of trucks having the characteristic of
interest were computed for each of the five truck strata. The weight for a given truck was the
product of two factors—the reciprocal of the truck’s probability of selection and a nonresponse
adjustment factor. (See the Nonsampling Error section for a description of the nonresponse
adjustment procedure.) The truck stratum estimates were summed to form a state-level estimate.
Two types of truck miles estimates are provided. Distributed truck miles estimates, as shown in
Table 8, were computed by apportioning each truck’s annual miles into the appropriate category
based on the percent of miles driven in the category as reported by the respondent. Truck miles
estimates presented in all other tables were computed by attributing 100 percent of an individual
truck’s annual miles to the category with the greatest reported percentage. For example, say a
particular truck was driven 50,000 miles in the survey year and the respondent indicated 80 per-
cent of the trips were between 201 and 500 miles from the home base, while 20 percent of the
trips were between 101 and 200 miles from the home base. In Table 8, 40,000 miles would be
tabulated in the 201 to 500 miles” category and 10,000 miles would be tabulated in the “101 to
200 miles” category. In all other tables, 50,000 miles would be tabulated in the “201 to 500
miles” category. To compute an estimate of the average miles per truck, the total miles estimate
was divided by the number of trucks estimate for the characteristic of interest.

2The sampling frame included trucks registered as of September 1, 2001, for New Hampshire.
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DATA COLLECTION

A questionnaire was mailed to the registered owner of each selected truck registration. This regis-
trant was requested to provide data about the truck identified by the vehicle registration informa-
tion imprinted on the questionnaire. The information provided by each respondent was subjected
to extensive computer edits. Questionable responses were reviewed and corrected when neces-
sary.

RELIABILITY OF THE ESTIMATES

The total error of an estimate based on a sample survey is the difference between the estimate
and the population parameter that it estimates. This error may be considered to be comprised of
sampling error and nonsampling error. Sampling error is the difference between the estimate and
the result that would be obtained from a complete enumeration of the sampling frame conducted
under the same survey conditions. This error occurs because characteristics differ among sam-
pling units and because only a subset of the entire population is measured in a sample survey.
Nonsampling error encompasses all other factors that contribute to the total error of a sample sur-
vey estimate. The accuracy of a survey result may be affected by these two types of errors.

Sampling and nonsampling errors are often measured by the quantities, bias and variance. The
bias of an estimator of a population parameter is the difference, averaged over all possible
samples of the same size and design, between the estimator and the population parameter being
estimated. (The population parameter is usually unknown.) Any systematic error, or inaccuracy
that affects all samples of a specified design in a similar way, may bias the resulting estimates.
The variance of an estimator is the squared difference, averaged over all possible samples of the
same size and design, between the estimator and its average value.

Measures of Sampling Variability

Because the estimates are based on a sample, exact agreement with the results that would be
obtained from a complete enumeration of the truck registrations on the sampling frame is not
expected. However, because each truck included on the sampling frame has a known probability
of being selected into the sample, it is possible to estimate the sampling variability of the survey
estimates.

The particular sample used in this survey is one of a large number of samples of the same size
that could have been selected using the same design. If all possible samples had been surveyed
under the same conditions, an estimate of the population parameter of interest could have been
obtained from each sample. These samples give rise to a distribution of estimates for the popula-
tion parameter. A statistical measure of the variability among these estimates is the standard
error, which can be approximated from any one sample. The standard error is defined as the
square root of the variance. The coefficient of variation (or relative standard error) of an estimator
is the standard error of the estimator divided by the estimator. Note that measures of sampling
variability, such as the standard error and coefficient of variation, are estimated from the sample
and are also subject to sampling variability. (Technically, we should refer to the estimated stan-
dard error or the estimated coefficient of variation of an estimator. However, for the sake of brev-
ity, we have omitted this detail.) It is important to note that the standard error and coefficient of
variation only measure sampling variability. They do not measure any systematic biases in the
estimates. The U.S. Census Bureau recommends that individuals using estimates contained in this
report incorporate this information into their analyses, as sampling error could affect the conclu-
sions drawn from these estimates.

An estimate from a particular sample and the standard error associated with the estimate can be
used to construct a confidence interval. A confidence interval is a range about a given estimator
that has a specified probability of containing the result of a complete enumeration of the sampling
frame conducted under the same survey conditions. Associated with each interval is a percentage
of confidence, which is interpreted as follows. If, for each possible sample, an estimate of a popu-
lation parameter and its approximate standard error were obtained, then:
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1. For approximately 90 percent of the possible samples, the interval from 1.645 standard errors
below to 1.645 standard errors above the estimate would include the population parameter as
obtained from a complete enumeration of the sampling frame conducted under the same sur-
vey conditions.

2. For approximately 95 percent of the possible samples, the interval from 1.96 standard errors
below to 1.96 standard errors above the estimate would include the population parameter as
obtained from a complete enumeration of the sampling frame conducted under the same sur-
vey conditions.

To illustrate the computation of a confidence interval for an estimate of the number of trucks,
assume that an estimate of trucks is 3,377.8 thousand and the coefficient of variation for this esti-
mate is 2.9 percent, or 0.029. First obtain the standard error of the estimate by multiplying the
number of trucks estimate by its coefficient of variation. For this example, multiply 3,377.8 thou-
sand by 0.029. This yields a standard error of 97.9562 thousand. The upper and lower bounds of
the 90-percent confidence interval are computed as 3,377.8 thousand plus or minus 1.645 times
97.9562 thousand. Consequently, the 90-percent confidence interval is 3,216.7 thousand to
3,538.9 thousand. If corresponding confidence intervals were constructed for all possible samples
of the same size and design, approximately 9 out of 10 (90 percent) of these intervals would con-
tain the result obtained from a complete enumeration of all trucks on the sampling frame.

Nonsampling Error

Nonsampling error encompasses all other factors that contribute to the total error of a sample sur-
vey estimate and may also occur in censuses. It is often helpful to think of nonsampling error as
arising from deficiencies or mistakes at some point in the survey process. Nonsampling error can
be attributed to many sources: (1) inability to obtain information about all trucks in the sample,
(2) response errors, (3) differences in the interpretation of the questions, (4) mistakes in coding or
keying the data obtained, and (5) other errors of collection, response, coverage, and processing.
Although no direct measurement of the potential biases due to honsampling error has been
obtained, precautionary steps were taken in all phases of the collection, processing, and tabula-
tion of the data in an effort to minimize its influence.

A potential source of bias in the estimates is nonresponse. Nonresponse is defined as the failure
to obtain all the intended measurements or responses about all the trucks in the sample. Two
types of nonresponse are often distinguished. Unit nonresponse is used to describe the failure to
obtain any of the substantive measurements about a sampled truck. In most cases of unit nonre-
sponse, the questionnaire was never returned to the Census Bureau after several attempts to elicit
a response. For Alaska, approximately 75.7 percent of the questionnaires were returned with sub-
stantive data. Item nonresponse occurs either when a question is unanswered or the response to
the question fails computer or analyst edits. The procedures used to account for unit and item
nonresponse are discussed below.

Unit nonresponse is handled in the estimation procedure by reweighting. To apply this method of
nonresponse adjustment, we make the assumption that the population of trucks can be divided
into a finite number of mutually exclusive adjustment cells so that within each cell, all the popula-
tion elements possess similar characteristics and share a similar probability of responding, if
selected into the sample. The adjustment cells for the 2002 VIUS are identical to the sampling
strata. A nonresponse adjustment factor is computed for each adjustment cell and is equal to the
ratio of the number of truck registrations selected into the sample to the number of responses
received within each cell. In this sense, reweighting allocates characteristics to the nonrespon-
dents in proportion to the characteristics observed for the respondents within each adjustment
cell. The amount of bias introduced by this nonresponse adjustment procedure depends on the
extent to which the nonrespondents differ, characteristically, from the respondents in each adjust-
ment cell.

For item nonresponse, a missing value is replaced by a predicted value obtained from an appropri-
ate model for nonresponse. This procedure is called imputation. To impute annual miles and life-
time miles, we divide the sample into a finite number of mutually exclusive cells based on state of
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registration, and related vehicle characteristics. For each cell, estimates of average annual miles
and average lifetime miles are computed based on those trucks in the cell for which annual miles
and lifetime miles have been reported. Missing values are then replaced with the appropriate aver-
age values. A slightly different imputation procedure is used to impute length and average weight
(empty weight plus cargo weight). For these data items, we replace a missing value with data
from a truck with similar characteristics for which length and average weight have been reported.

For all other data items, no imputation is performed. Instead, separate estimates are published in
a “Not reported” category. For example, a respondent who did not indicate the type of business in
which his/her truck was used would be included in the estimate for the “Not reported” category.
Users of the estimates should exercise caution when allocating the estimate for the “Not reported”
category to the estimates for the reported categories in the proportions observed for the reported
categories. This is because the characteristics of the trucks for which we obtained information
may differ significantly from those trucks for which we obtained no information.

Unpublished Estimates

Additional statistics not shown in the tables are obtainable by tabulating records on a CD-ROM
containing the survey microdata. These additional estimates have not been included in this publi-
cation because of high sampling variability, poor response, or other factors that may make them
potentially misleading. It should be noted that some unpublished estimates can be derived
directly from this report by subtracting published estimates from their respective totals. However,
the estimates obtained by such subtraction would be subject to the poor response rates or high
sampling variability as previously described.

Individuals who use estimates in this report, or the CD-ROM microdata, to create estimates not
published by the Census Bureau should cite the Census Bureau as the source of only the published
estimates or the microdata used, and not as the source of the new estimates.

CONFIDENTIALITY AND DISCLOSURE

Title 13 of the United States Code authorizes the Census Bureau to conduct censuses and surveys.
Section 9 of the same Title requires that any information collected from the public under the
authority of Title 13 be maintained as confidential. Section 214 of Title 13 and Sections 3559 and
3571 of Title 18 of the Uni